Introduction
A culture of Aspergillus niger van Tieghem (American Type Culture Collection No. 1004) was subjected to soft X-rays. From this treatment there was obtained a mutant strain differing in appearance and metabolism from the parent culture. The mutant and normal strains were investigated with respect to their individual growth characteristics, glucose utilization, citric acid production, and response to growth factors; and chemical analyses were made of the dried mats.
Production of the mutant A Petri dish colony of A. ntiger was subjected to a beam of soft X-rays from a gas X-ray tube (9) for producing X-rays ranging from about 0. 5 Angstroms to 4 Angstroms. This tube is equipped with a copper target and a window of cellophane and aluminum which transmits the Ka It is possible to arrive at an evaluation of the dosage employed by referring to the curves given by KREBS and KERSTEN (10) in their calibration of this soft X-ray tube. Operation at 30 peak kilovolts and 10 milliamperes produces a dosage of 1650 roentgens per minute at a distance of 5 centimeters from the window. tion to a larger number which were the usual dark brown of A. niger. The atypical colonies were transferred to slants and one was chosen at random for detailed analysis. In order to insure a pure culture, the mutant culture was subjected to-a plating-out method.
General characteristics of the normal and mutant strains The normal culture has the typical appearance of Aspergillus niger van Tieghem ( fig. 1) 
RESULTS
The data for growth, glucose utilization, and citric acid production as a function of time are given in figure 3 . Both strains exhibit a normal growth curve with respect to mat production. However, the mutant curve lags at all times. In general the mutant strain is slower to utilize glucose in the medium, although the curve is similar to that for the normal mold. The citric acid production by the normal strain parallels mat production but this is true for the mutant only in the early stages of growth, since there is a sudden 1800%o increase in citric acid produced by the mutant between 135 and 156 hours of growth.
The difference in metabolism between the two forms is illustrated by the following data. The mutant grows more slowly and produces less mat; the ratio of citric acid to mat weight is larger for the irradiated culture; the ratio of mat weight to glucose utilized is larger for the mutant; and the mutant strain produces 50% more citric acid than the normal A. niger.
Response to growth factors Various concentrations of individual growth factors were added to a basal medium in order to compare the effects upon the growth of the mutant with those upon the normal mold. Single spore inoculations were made on solid medium in Petri dishes. Growth was determined by measuring the diameters of the resulting colonies and calculating the areas. For each growth substance, the areas were compared with those on basal medium, the two values being determined simultaneously. The cultures were incubated at 370 C for seven days.
BASAL MEDIUM
The basal medium contained 1%o glucose and the same concentrations of inorganic salts as were used in the glucose-citric acid experiment described previously. Silica gel was used as the solidifying agent in order to avoid the use of agar and any effect it or its impurities might have had upon growth (18) . RESULTS A comparison of the normal mold and the mutant in respect to nutritional requirements is summarized in table I. For the purposes of this table, the greatest per cent. of increase in area obtained with each substance was calculated. It was found that the growth factors could be divided into groups, each group producing percentages of increase in growth which fell into well separated ranges. Representative of the results are the pictures of the increase in growth obtained with three of the substances, para-aminobenzoic acid, riboflavin, and hypoxanthine, shown in figure 4.
Difco yeast extract produced the most stimulation in both strains, al- though the increase in growth over that on basal medium was much greater for the mutant than for the normal strain. Of the individual substances, biotin was outstanding in producing 240%o increase in growth in the mutant in contrast to 70% in the normal mold. Substances in the group which included para-aminobenzoic acid, hypoxanthine, inositol, and pyridoxamine produced 140 to 200% increase in growth in the mutant in contrast to 10 to 50%o increase in the normal A. niger. The next group containing "vitaminfree" casein hydrolysate, cytosine, guanine, niacin, pyridoxine, pimelic acid, riboflavin, and thymine, stimulated both strains to a lesser degree, there being 40 to 75% increase in the mutant and less than 20% in the control mold. Adenine, choline, thiamin, and uracil produced an insignificant amount of stimulation in the two strains. Uric acid and xanthine were the only substances tested which stimulated the normal A. niger more than the mutant, 50% increase in growth having been found for the normal strain in contrast to less than 20%7 for the mutant.
In view of the above mentioned data obtained with Difeo yeast extract and growth factors, it can be concluded that the mutant strain is apparently unable to synthesize, at the rate of the normal strain, a number of substances important for growth. mats were removed by extraction. The nucleic acid fraction was then extracted with 10%o sodium chloride and precipitated from the sodium chloride solution by lanthanum. Determinations of nitrogen, phosphorus, and pentose (ribose and desox-yribose) were made on the lanthanum precipitable portions of the normal mold and the mutant. In addition the ultraviolet absorption characteristics of the nucleic acid fractions were investigated.
PREPARATION OF DRIED MYCELIUM
The medium used for the growth of the mycelium was the modified Czapek 's medium previously described except that yeast extract was omitted. The two strains were grown in 500 ml. Erlenmeyer flasks each containing 100 ml. of the medium. After incubation at 370 C for seven days, the medium was decanted and discarded. The mold mats were washed several times with large portions of distilled water and then removed from the flasks to paper towelling which absorbed surplus moisture.
The mats were cut into small pieces, dried by washing with (1) ethanol, (2) ethanol-ether mixture, (3) ether, and then put into a vacuum desiccator. After several days, the material was ground in a mortar and then returned to the desiccator for the final drying.
EXTRACTION PROCEDURE AND LANTHANUM PRECIPITATION
The method of extraction was that of DAVIDSON and WAYMOUTH (5), except for several minor modifications necessitated by the fact that dried mold mycelium rather than animal tissue was being investigated. Three samples were extracted with hydrochloric acid, ethanol-chloroform, and sodium chloride according to this method. A fourth sample was extracted with trichloroacetic acid. This was suggested by the work of MANN (12) on the phosphorus content of A. niger. The trichloroacetic acid was more effective in removing metaphosphate which was present in the samples of normal mold mat. The extraction was done with,six portions of trichloroacetic acid: (1) 10% at 0°for one hour, (2) four portions of 5% at 00 for one hour each, and (3) 5% at 00 overnight.
The lanthanum precipitable fractions (assumed to be nucleic acids) of the four sodium chloride extracts were obtained using lanthanum nitrate, and these fractions were used for the various analyses.
The extraction method of DAVIDSON and WAYMOUTH (5) was checked, using the procedure of SCHNEIDER (19) . The (6) . Nitrogen determinations were made by the colorimetric micro-method which employs Nessler's reagent (7) . Calculations of nucleic acid content were made, assuming nucleic acid equals approximately six times the nucleic acid nitrogen concentration.
Ribose was determined by two methods: that employing the aniline acetate reagent (17) and the perchloric acid-tryptophan method (4) . It should be remembered that with the first of these methods one can expect recovery of no more than 50%o of the ribose content of the sample. Desoxyribose determinations were made with the method employing the diphenylamine reagent (5) and the perchloric acid-tryptophan method (4). Calculation of desoxyribosenucleic acid content was made by comparison with a standard curve prepared with various amounts of sodium desoxyribosenucleate.
TOTAL PURINES Analyses were made on the lanthanum precipitable fractions and the hot trichloroacetic acid extracts for total purines according to the method of HITCHINGS (8) .
ULTRAVIOLET ABSORPTION Various ultraviolet absorption curves were obtained with a Beckman quartz spectrophotometer using the wavelength region from 235 to 300 millimicrons. The following data were collected:
(1) Variation in optical density with wavelength for yeast nucleic acid and sodium desoxyribosenucleate, (fig. 5 ). The ribosenucleic acid (Schwartz) which was used was purified by reprecipitation from acetic acid according to the method of KUNITZ (11) . The desoxyribosenucleic acid was prepared as the sodium salt from calf thymus by the methods of MIRSKY and POLLISTER (14) and MCCARTY (13) .
(2) Variation in optical density with wavelength for the lanthanum precipitable portions of the sodium chloride extracts obtained from four samples of normal A. niger and the mutant ( fig. 5) .
(3) Total nucleic acid concentrations of the four samples of A. niger and the mutant, based on a standard ribosenucleic acid curve obtained by getting variation in optical density for various concentrations of yeast ribosenucleic acid with wavelength fixed at 260 millimicrons (3) . Figure 5 shows that the lanthanum precipitable portions of the sodium chloride extracts of the dried mats of A. niger and the mutant have ultraviolet absorption curves typical of nucleic acid, with maximum absorption at 2600 Angstroms.
RESULTS
An analysis of the nucleic acid fractions by the two methods for total phosphorus, total nitrogen, ultraviolet absorption, pentose, and total purines shows conclusively (table II) There was no qualitative difference detectable by the methods used between the nucleic acid of the normal and the mutant. There was a quantitative difference: the normal strain had a higher concentration. It must be emphasized that the methods utilized will yield no data as to molecular size, type of linkage, or details concerning the intimate structure of the nucleic acids. Amino acid analyses STANLEY (21) reported that mutan-t strains of tobacco mosaic virus showed striking differences in amino acid composition. To investigate this point complete quantitative analyses of the amino acids of the mold mats were made. The analyses were performed using the microbiological method outlined by BOYD, LOGAN, and TYTELL (2), employing Clostridium perfringens. Streptococcus faecalis (22) was utilized also as a check method for the determination of lysine, which could not be assayed with Clostridium perfringens. Serine was analyzed by the periodic oxidation method described by BOYD and LOGAN (1). This method actually measures hydroxylysine also if it is present.
The analyses showed that the qualitative composition with respect to amino acids assayed was identical for the two strains. The mutant (table  III) was significantly higher in arginine, glutamic acid, lysine, and phenylalanine. The normal mold was higher in valine and tyrosine. Summary A colony of Aspergillus niger van Tieghem was subjected to a beam of soft X-rays. An atypical strain of A. niger was isolated from the irradiated culture. Nutritional and biochemical studies on the normal and mutant strains can be summarized in the following manner:
1. Pigmentation in the mutant is practically absent; sporulation is very much depressed; and the growth rate is much slower than for the normal strain.
2. The mutant is more efficient in the production of citric' acid from glucose.
3. The mutant is more responsive to individual growth substances, indicating a general reduction in rate of synthesis of these substances on the part of the mutant.
4. Amino acid analyses of the mold mats indicate that qualitatively the amino acid composition of the proteins of the mutant and normal are identical. Quantitatively the mutant shows a significant deviation from the normal with respect to several amino acids. 5 . Analysis of the total-nucleic acid content of the mold mats indicates that a significantly decreased amount of nucleic acid per unit mat weight is produced by the mutant. There is no distortion of the desoxyribosenucleic acid/ribosenucleic acid ratio in the mutant nucleic acid as compared with the normal strain. 6 . When harvested at seven days, no metaphosphate was found in the mutant. The normal produced metaphosphate as reported by MANN (12) .
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